Abstract
Introduction

Most upper respiratory tract strains of Haemophilus influenzae are non-encapsulated and therefore non-typable. Most severe infections are caused by H. influenzae strains belonging to the capsular serotype b (Hib). H. influenzae type b causes >95% of serious H. influenzae meningitis (1). Meningitis caused by H. influenzae other than type b has been infrequently reported (2). H. influenzae type e (Hie) had been implicated in a few cases of meningitis in children
and in a few adults (4, 5) . This paper describes a case of meningitis caused by H. influenzae type e (Hie) in an adult Saudi patient. A review of the literature is also included. 
Case Presentation
F i g u r e 1 . A g r a p h i c p r e s e n t a t i o n o f t h e p a t i e n t ' s c l i n i c a l c o u r s e f r o m a d mi s s i o n t o d i s c h a r g e s h o wi n g t h e t e mp e r a t u r e i n d e g r e e s c e n t i g r a d e ( ) a n d WB C c o u n t ( WB C) . CS F , c e r e b r o s p i n a l f l u i d ; Hi e , Ha e mo p h i l u s i n f l u e n z a e t y p e e ; a n d GCS , Gl a s g o w c o ma s c a l e .
gens. Gram stain of the CSF showed Gram negative bacilli.
Later, blood and CSF cultures grew Haemophilus influenzae non-type b, β-lactamase negative, and were susceptible to ceftriaxone, ampicillin, chloramphenicol, ciprofloxacin and imipenem.
Acyclovir was discontinued and the patient improved dramatically on ceftriaxone. On the following day, he was awake, alert and oriented. The patient continued to have fever for four days, after which he was afebrile (Fig. 1) 
Discussion
H. influenzae can be classified into non-typable and typable organisms. Typable H. influenzae is further classified according to capsular antigen composition into six capsular serotypes (a to f). The emergence of diseases caused by H. influenzae serotypes other than type b theoretically may follow the decline in the rate of H. influenzae type b (Hib) infection (6). This theory has been disputed by some investigators (7). In one study, Hie was shown to account for around 0.6% of nasopharyngeal carriage in children (8). The data on Hie infection relies mainly on clinical cases of meningitis, pneumonia, and blood stream infection. In a study of 113 cases of invasive diseases due to H. influenzae, 3.3% of the total cases were caused by Hie (9). Hie is thought to be an opportunistic pathogen that causes infections in elderly patients, those with respiratory and liver disease or those with impaired immunity (4, 7). In a study of 26 patients with invasive Hie, 12 patients (46.1%) had underlying conditions (7).
Meningitis due to Hie is also very rare. In a surveillance study from Spain, only one meningitis case was found from a total of 26 cases of H. influenzae serotype e infection (7) . In addition to the present case, a total of 13 cases of Hie meningitis were identified from the available medical literature (3-5, 7, 10-16) (Table 1) . Of the total Hie meningitis cases, six (43%) were infants, four (28.5%) were children and four (28.5%) were adults. Three patients were described to have an underlying disease. Two patients had CSF leak (5, 15) and one patient had head trauma (4) . Similar to the present case, severe meningitis may occur in healthy individuals (7) . The clinical features and therapy of Hie meningitis are the same as those for type b H. influenzae disease (11) .
The prevalence of antibiotic resistance in Hie varies from one report to another. Similar to a report from Italy (9) , the organism in the present case was susceptible to ceftriaxone, ampicillin, chloramphenicol and ciprofloxacin. The resistance rate of Hie isolates in Spain was 61.5% to ampicillin and 11.5% to chloramphenicol (7) . Of the reported meningitis cases, ampicillin resistance was described in one case ( T a b l e 1 . S u mma r y o f Re p o r t e d Ca s e s o f Ha e mo p h i l u s i n f l u e n z a e t y p e e Me n i n g i t i s NR , n o t r e p o r t e d ; mo , mo n t h s ; y , y e a r ; M, ma l e ; F , f e ma l e of a third generation cephalosporin (e.g. ceftriaxone or cefotaxime) and vancomycin due to the increasing rates of penicillin resistant Streptococcus pneumoniae (17 
